ABSTRACT. The reproductive cycles of snakes can be influenced by many factors, both biotic and abiotic, and information about these factors can contribute significantly to knowledge of the biology of many species. Here, we present data on the reproductive biology (body size, sexual dimorphism and female reproductive cycle) of the forest-dwelling colubrid Echinanthera cyanopleura (Cope, 1885), based on analyses of 128 specimens preserved in collections and originating from the states of Paraná, Santa Catarina, and Rio Grande do Sul in southern Brazil. The snout-vent length of females was significantly greater than in males. The tail length of mature females was greater than in males, although this difference was not significant. Vitellogenesis occurs from August to December and eggs were found in greater frequency from October through December. Juveniles were found in larger numbers beginning in February, indicating that recruitment occurs from January to April. The reproductive cycle of this species is seasonal, which is usual for oviparous colubrids of temperate areas of Brazil.
The colubrid species of Echinanthera Cope, 1894 are distributed in South America. Echinanthera cyanopleura (Cope, 1885) occurs in southeastern and southern Brazil, from central-western Espírito Santo to southeastern Rio Grande do Sul, including the states of Minas Gerais, Rio de Janeiro, São Paulo, Paraná, and Santa Catarina (DI-BERNARDO 1992) . This snake is middle-sized, diurnal and inhabits forests. Little is known about the reproductive biology of this species and the available studies have drawn on small samples (GIRAUDO 2001 , MARQUES & SAZIMA 2004 .
The sparse information about the reproductive biology available in the literature does not allow the reproductive cycle of this species to be determined. Here, we present data on the sexual dimorphism in body size, female reproductive cycle and recruitment of E. cyanopleura in southern Brazil.
MATERIAL AND METHODS
This study was based on the dissection of 128 specimens of E. cyanopleura from southern Brazil, For each specimen, we recorded the following data: snoutvent length (SVL, mm), tail length (TL, mm), total length (TL, mm), sex (analysis of gonads), size and number of vitellogenic follicles or eggs (mm) and condition of efferent ducts.
The reproductive season, as defined to here, is the period of secondary vitellogenesis to the clutch, and fertility is defined with respect to the number of follicles in secondary vitellogenesis, eggs in the oviduct or number of eggs in the hatchlings.
Males with convoluted and opaque efferent ducts were considered mature (SHINE 1988) . Females that had follicles in secondary vitellogenesis (diameter greater than 10 mm) or eggs were considered mature (SHINE 1988) . The size of follicles was determined with the aid of a caliper (mm), to a precision of 0.01.
We excluded from the analysis the females that had juvenile-like follicles, but that had an extended oviduct.The degree of sexual size dimorphism (SSD) was calculated as 1.0 -(mean SVL of the larger sex/mean SVL of the smaller sex) (SHINE 1994) .
For the analysis of sexual dimorphism in body size, we did not include specimens for which the SVL could not be measured or that had an amputated tail.
For the statistical analysis, the 2 ANOVA was used, at the 5% significance level. Statistical tests were conducted using BioEstat 5.0.
RESULTS
In mature females, the SVL ranged from 354 to 602 mm ( = 462 mm, SD = 6.2, n = 42). Above 395 mm, all the females were mature. The TL ranged from 170 to 244 mm ( = 202 mm, SD = 2.2, n = 29) (Fig. 1 ). In the mature males, SVL ranged from 243 to 467 mm ( = 376 mm, SD = 5.7, n = 41). All males longer than 288 mm were mature. The TL ranged from 114 to 231 mm ( = 182 mm, SD = 2.9, n = 35) (Fig. 2) . The SVL of mature females was significantly greater than that of mature males (t = 6.6, p < 0.001, gl = 75) and there was no significant difference between the TL of mature males and females (t = 0.14, p = 0.88, gl = 62). Of all specimens analysed, 10.1% (n = 11) of the females and 4% (n = 2) of the males had mutilated tails. The degree of sexual size dimorphism was calculated as 0.21.
Females showed a seasonal reproductive cycle, with vitellogenesis occurring from August through December. Pregnant females with eggs in the oviduct were found most frequently from October through December. There was one record of a pregnant female in September and one in February ( Males and females were collected in higher numbers in the warmer months (October to April) ( 2 = 38.22, n = 71). Females were collected in higher numbers in October; more males than females were collected from November through April. Based on records of the period when females had eggs in the oviduct, the record of a clutch laid in captivity in December, and a higher frequency of juveniles beginning in February, it appears that the recruitment period occurs from January through April (Fig. 4) .
The number of vitellogenic follicles in E. cyanopleura ranged from five to nine ( = 5.8, SD = 2.21, n = 4), and the number of eggs in the oviduct ranged from three to nine ( = 5.3, SD = 2.05, n = 11). The difference between the number of vitellogenic follicles and eggs found in the oviduct was not significant (Mann-Whitney test, U = 19.0, Z = 0.3917, p = 0.6953, n = 16), suggesting that the clutches can be regarded The pattern found for E. cyanopleura in relation to the size of the tail (there was no significant difference between males and females) does not correspond to the general pattern found in snakes, in which males have longer tails than females (KING 1989 , SHINE 1993 , BALESTRIN & DI-BERNARDO 2005 , AGUIAR & DI-BERNARDO 2005 . Body size is a major determinant of the type of prey that a species can exploit (CADLE & GREENE 1993) and the absence of dimorphism in the tail may be related to ecological factors, such as foraging strategy and defense mechanisms. There are records of amphibians in the diet of this species, both in temperate southern Brazil and in a tropical area (São Paulo). MARQUES & SAZIMA (2004) suggested that E. cyanopleura can use its long tail to search the substrate and disturb the amphibians living in the forest litter, which may help them to locate their prey. Some defensive displays are associated with the microhabitat used by this snake: tail and horizontal head displays were found mostly in terrestrial species (GREENE 1979) . The tail may also be used for self-defense: specimens in herpetological collections show high levels of mutilation (33%, n = 12) (MARQUES & SAZIMA 2004) . In this study, we found that 12% (n = 13) of the specimens had amputated tails, which corroborates the hypothesis that tails are used for self-defense.
Low temperatures may reduce the metabolic rate of snakes and consequently reduce their activity (LILLYWHITE 1987) . Our data indicate that E. cyanopleura presents seasonal activity, because it is most active in warm periods of the year, from October to April, with recruitment from January to April.
A similar activity pattern was observed for A. reticulatus, with recruitment during the warm months of the year (BALESTRIN & DI-BERNARDO 2005) . In the temperate region of Brazil, temperature is one of the main factors responsible for the low activity of snakes (DI-BERNARDO et al. 2007) , whereas in tropical areas of Brazil, the main factor seems to be rainfall (MARQUES et al. 2000) . Other factors that are not abiotic in nature may also play a role in the increased activity of E. cyanopleura in the warmer months of the year, such food availability. Anurans, the favored prey (MARQUES & SAZIMA 2004) are most abundant in spring and summer (BERNARDE & MACHADO 2001 , GRANDO et al. 2004 , and could be factor influencing the activity,patterns of E. cyanopleura. (MARQUES et al. 2006) . The larger SVL in females is the more common pattern in snakes, and may be related to the absence of combat behavior between males (SHINE 1994) .
There is no record of combat between males in E. cyanopleura and therefore this finding corresponds to the expected pattern in relation to body size. A larger female body size can offer advantages, such as increasing fecundity by allowing more clutches and litters, thus providing greater reproductive fitness (RIVAS & BURGHARDT 2001) . Increase in fecundity can be achieved by two basic strategies: 1) producing more eggs of smaller size; 2) producing fewer eggs of larger size.
The data presented here suggest that E. cyanopleura produces a small clutch (three to nine), similar to E. undulata (Wied, 1824) (three to eight eggs) (MARQUES & SAZIMA 2004) in the Estação Ecológica Juréia-Itatins, São Paulo. In oviparous snakes, the eggs represent the major reproductive investment by females, with eggs representing a major investment in clutch mass (SINERVO 1993) . E. cyanopleura is a medium-sized terrestrial-cryptozoic species. The clutch mass is composed of elongated eggs, arranged in a single series and occupying a large part of the body of the female. This strategy may be associated with a lower mortality rate of nestlings, because larger eggs 
